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HANFORD ATOMic PRODUCTS OPERATION
RICHLAND, WASHINGTON

PRELIMINARY REPORT
*Th6s report was prepoied only for use within General Electric Company In Ow.
course of work under Atomic Energy Commission Contract W-31-109-Ebg42. Any
views or opinions expressed in the report are those of the outhors only.'

LEGAL NOTICE
This report was prepared as on account of Government sponsored work. Neither she Unied See,

nor the Commission, nor any person acting on behalf of the Commission:

A. Mokes any warranty or representotion, tsprss or Implied, with respect to the accurocy, tow.
plteineu, or usefulness of the Information contoined in this report, or that the use of wny informotion,
opporatus, method, or process disclosed In this *sport moy not Infringe privotely owned ightt; or

S. Assumes any liabiliries with respect to the use of, or for damages resulting from the use of
any information, apparatus, method, or process disclosed in this report.

As usedfr the above, 'poison acting on behalf of he Comminion* Includes any employee or
controctor of the Commnsion to the sten that such ernpjuy.e or contractor puepores, handle, r disnib-
ute,, o, proYide, occeis o, any information pursuant to his employment or controt with the CommissIon.
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DMTODUCTION

The Chemical Effluent& Technology Operatiun is ass1gned to investigate the radio-
logical aspects of environmental contamination resulting from plant operations or
from potential process disastera. This report is primarily concerned with plant
aasistance research in the field of waste disposal during the quarter April, May,
and June, 1957.

The ground-vater monitoring data utilized in thin report were obtained from well
water samples. These samples are collected by the Regional Monitcring Operation
and analyzed by the Radiological Chemical Analysis Operation.

I. INTERPRETATION OF GROUND WATER MONITORING DATA

200-East Area

Cribbed radioactive wastes reacblri, the ground water undealying the 200-East
area continue to wnve westward down the hydrAulic radient. Irz=diately west
of the 200-East area fence the contaminated Cround water ictcrsects a &are
permeable zone and spreads to the north and south. The approximate extent
and direction of this spreading is shown in Figure 1. This figure also
shows the isolation of the A-8 wastes underlying the Purex area. The limit
shown in Figure 1 is defined by the 1.5 x 10-i pc/cc total beta concentra-
tion. The arrows indicating the general direction of movement are based on
nitrate ion concentrations observed in the ground water ahead of the contamina-
tion front.

Fission product analyses shoved no detectable concentration of radioactive
Sr90 or csl37 in test vells monitoring the cribs within the 200-East Area.
However, water samples taken fro~ wells located adjacent to the BY disposal
site revealed the presence of Co in the ground water in concentrations up
to 1.3 x 1-3 pc/cc. The maxirum permissible concentration of this material
in drinking wdter for non-oceupattonal consumption Is 4 x 10-5 pc/cc. These
high C00 0 values result from TBP scavenged wastes draining frodi thq BY cribs
into the ground water. The existence of significant amounts of CodO in the
form of an union complex In these wastes was discovered early in 1956. In
ths c..plead fuvr cubulL ion is not emoved by soil adsorption mechanisms.

(12).
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Oround-jater Contamination from the 200- e AraCibSts

Gable Buttes

Gable Mountai

Goose Egg Hill

Rattlesnake HiLIa

Figure 1.

is>< Contamination pattern ase of June 1957 depited by outlining
the 1x l7c/ce ground-ater contayination it.

4 DEiCLASSIFIE



DECLASSIFIED
-6- W-53225

Wells drilled adjacent to and down-gradient from the 216-A-8 crib con-
tinue to show high gross beta concentrations (5 x 10-2 pa/cc) in the
ground water. No breakthrough )f long-lived isotopes fnto the ground
vater has been obervrd.

200-Vest Area

Results from test wells in the vicinity of the Redox area indicate
cota:inant reaching th, ground water from the 216-S-1 and 2 cribs,
are probubiy mving southeastward rather than eastward as previously
tho':ght. This observation is based primarily upon results from vells
299-W22-8, 299-W22-9, 299-W22-19, and 699-35-70. (See FYgure 2).

Wells 299-W22-8 and 299-W22-9 are located 1000 feet east of the 216-s-1
and 2 cribs and down the ground-water gradient. These wells have shown
no detectable concentrations of beta-gamma emitters in the ground water
for the past three months. However, the activity density in vell 699-35-70,
located 3000 feet east of well 299-W22-8, has been as much as 25 times
higher than the dstectable limit. Moreover, analyses from vell 299-W22-19
show beta-gavr.a emitter concentrations as high as 1.7 x i-5 /uc/cc. The
probable source of the radioactive material noted in well 699-35-70 is the
-l6-W-B cribs located approxiately 4,500 feet northwest of this well. The
probable source of the activity in well 299-W22-19 is the 216-S-1 and 2
cribs or the 216-8-7 crib. These cribs are located approximately 3,000
feet to the northwest. The southeastward movement of these wastes in
the ground water increases the distance that these contaminants must
travel through fine material.

The ground-water contamination pattern in the vicinity of the T-Plsnt
shoved no significant change.

Well 299-W22-2, located adjacent to the 216-8-1 crib, shoved positive
Sr9D concentratione in the ground water during this quarter. The activity
density of strontium-90 in this well is 1.1 x 10-bIC/cc. It was pre-
dicted that Sr 90 would precede Cs 1 3 7 in the groundvater at this site
bec~aU_ -f the lOW P _ Of I5t d1oL4aIed A. Lib rite. lOvwever, in
most cases cs137 is the first long-lived isotope expected to appear in
the ground water. No other samples from irnitoring wells in ZOO-West
area contained detectable concentrations of long-lived isotopes.
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Ground-water Contamination from the 200-West Area Crib Site

Figure 2.

Contamination pattern as or June 1957 depicted by outlining
5 x 10-7/r/cc ground-vater contamination limits.
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BECLSSIFIED

.A

Gatle Butt

Swamp

U-Plant
Swp 99-W- -99-229-

9991- ' >99-35-70

Hed.oxSwwnp ~it - i



UECLIISFIED
-8- Ew-53225

II KAr WASTE DISPCCAL PRACTI'E

Chcaricsl ProcesX:.g 1dw&a L: At

In-farm ocavengifng opfraticn; at C-Fan started on March 31, 1957. The

ca Oupratc3 vt Fuwd tu be unsuitab.e
for crbbing. Twu of ttk Ps::1 co:.tained COLC in coscentrations ap-
preciably greater than the reczcrnded cribbable test limit of 4 x 104
pCQ. talnd the third batch d-nstratei poor ce3ium adsorption in soil
C0oLu te-ts

A projet proposal (10) iaiued by the Chkwical Proceseing Department re-
qtiwcts test v Lls at the 2t>-60 Area for use In monitoring test dtsposals
of higil Co00 ccavenged wtes. These wells will probably not be avaulatle
for Enspl ing until early 19t8. Chemical Processing Department has teen re-
quested to delhy disposals to the 210-RC crib site as long as possitie so
that test vells can be drilled and hydrological testing performed before the
wastes eater tke regional ground-water table.

Document HW-50132, "Proposed Use of Test Wells to be Installed sa Part of
the High Co6O Scavenged Waste Diaposal Test," was issued May 7, 1957. It
outlines the proposed aeological and hydrnlc-ical tenst, and tpectfr:z the
monitor g and analytical vequirerents concerned with the test disposal of
high Co scavenged wastes.

A six-inch diameter soil column capped with a one-foot layer of aluminosili-
cate gel is being studied to determine oisture loss from the gel to the
soil. After thirty days, the soil vas vetted to a depth of 47 inches-
Examination of the gel, which now occupies only about 40 of its origins)l
volume, indicates that a considerable anount of free moisture is still avail-
able for removal by the soil.

Three hundred k&llu;vi of bodiu= silicate have been received, anu two centri-
fual pumpa with motors have been ordered for ur-e in field test disposaLs
of aluminosilicate gel. Prc's:nt plans are to conduct "cold" disposal tests
east of the 300 Area to obtain mixing and wnisture-loss data.

Docurtent HW-50198, "Ecorclcs of Disposing of Coating Waste as a Gel -- Pre-
liminary Estimates," was issued on May 14, 1957. It concluded that the cost
of gelling and disposing of one gallon of coating waste would be about - to
14 cents.

DECLASSIFIED
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A sample 0: ground water fror vell 299-E14, located near the 216-BY
2a-venged vasta crib site, waw arilyzAr for free cymnide icn when
it as suspected that ferrocyanide salts useI in the Vaste scavenging
operation rnight not be completely removed by the soil. Free cyanide
c,,no.nt 'At to vI es than 0. pr=. Previ-' :-r frn th. n
well Ve:r reported to contain as much as 230 ppm cyanide, but the an&-
lytical metnod then used would have converted ferrocyanlde to cyanide.
The current result, which is on the order of MPL for cyanide, is not
telievel to be of seriou5 -on:ern. However, the presence of cyanIde
Ion, nitrate !on, and possibly other toxic chemicals in significant
concentratizi in ground water emphasizes the necessity for evaluating
chezical toxicity of efflueats as well as radiological toxicity.

Document HW-51026, "Leak Detection, Underground Storage Tanks," June 20,
1957, presents basic data for possible application in establishing leak
detection systems for 200 Area radloactive waste storage tanks.

Irradliatioa Procei6tug DetrtLaew

The Irradiation Processing Department, because of potential production
loaSes, had requested relaxation of the specification prohibiting sum-
mer purges. This restriction was based on the principle that no pre-
ventaole river dispoBal of P3 2 should be alloved during the period of
the year when the accucuation of the isotope in whitefish flesh nms
iat a raxixuz. "Hot purge" effluents may have up to tventy-five times
the normal effluent concentxatIon of p- 2 . Docuaent EW-5Ccdl, "The Ef-
fect of Purges When River Temperature Exceeds 159 C," was Issued. This
document supplied the basts for permitting a maximum of ten purges dur-
ing the late sune r and early fall. It also specified that purge efflu-
ent during this season be anslyzed for p 32 in order that a periodic ap-
praisal can be made of the effect of purges. It is etiated the coa.!.n-
tration of P3 2 in the river will increase less than three percent, during
the critical period, as a result of the relaxation.

Stuly has continued on the dispoeal aspects or using Turco 4306-B as a
u u enL for inter.Al clanig uf reattur rear lace piping.

The ohez: of tne decontatination is to reduce discharge area expsure
rMtes. '"e >rradiattoi Processing Department is developing a ethtl of
it<ec tinj, The cleaning solution Into the rear crossheaiers without send-
ing the reagent through the process tubes. One disposal aspect investi-
gated 'as the effect the passage of cleaning solution through the retention

ECLASSiRBi"""
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basin v',uld have on the extraction of hazardous flsglon products from
the basin sludge. Laboratory results Indicate the release of strontium
isotopes to the cleaning sziutian is abeut twenty tires tne a&cunt re-
leased to n:rmal effluent water. SInce the erpertmens were designed to

an ~ of tne = -7 e .at,.iI that Th:e
actual cleaning operation vc'uld nut cause significant increaie of fission
products from the basin sludge being sent to the river. Plant scale teats
for cleanIng are planned fSr the nert ;:er:od. Sazpling and analytical pro-
grans were developed to evaluate dapoaa. consequenzes The programs will
include collecting data relrtive to toxicolcglcal effezts on &rinting
'ater, ta adverse effects an downstrea2 water treatment processes, as
wel as the radioloeical effects.

III. IABORATORY EVALUATION OF WASTES

The relaxing of the cobalt specifications during the ise test of cribs
in 216-BC (5) from one-tenth IPC (4.0 x 10-5 uc/cc) to KPC (4.0 x 10-4

tc/cc) qualified three of the six scavenged *ates from the Uranium Re-
covery Plant examined by CET for further crib disposal consideration.
The standard 40 cm soil column tests, however, indicated that two of the
three could not be cribbed on the basis of the Cs brealthrough. These
results are summarized in Table I. The volume capacity for strontium
ifXzo shown.

Table I

Soil Capacity for Uranin Fecovery Plant Wastes
With Less than C in CoOU

Batch No.

54-106-.lY
9-112C-102C

12-112C-106C

C60 U./C~Co ucc

3.8 x 10'.
1.2 x 10-
1.1 X 10

Estitated Cspacity - Colu±n*al
Ca Sr

> 2 and < 3
<1
<1

3
> 3
> 3

Table 11 gives the same information for the batches which were too high
in cotalt to recormend for crib dIsposal.

K S
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Table I

Soil Capacity for Uranium Recovery Plant Wastes

Batch No.

55-106-BY
56-107-BY
57-110-BY

Estimated Capacity - Colu: Volumes

8.3 x 10-
5.2 x 10-5
1.0 x 10-3

Cs

> 3
< 1
> 3

Sr

> 3
> 2 and < 3
> 3

The poor renoval of Cs from this waste was not unexpected in view of the
relatively high salt content which is evidenced by the magnitude of the
specific gravities. Table III gives the distribution coeffictents (K,)
for the "standard" 200 East soil, which was used in the column russ. the
specific gravities of the batch is given when known.

Table III

Distribution Comffictent end flnecific Gravities
for Urn,,',, I I,--~rP~n %hlrt

ntch iNo,

54-106-BY
9-112C-102-C
12-112-1o6-C
55-106-BY
56-107-BY

7-160-BY

Sfor La

10.5
6.0

10-7
53
12.5
73

,for Br

51.5
35-0
53.0
71
28.5

>100

Bp. Or.

1.22

1.33

1.21

DECASSIFIED
a

EU-53225



DECLASSIFIED
-12- E-53225

IV. REGIONAL HYDROIOGY

During the se-)nd quarter of 1957 the Purer operation disposed of an average
of 9.8 mgd (millions of SgIlono per day) of liquid vwstes to the B-svmp and
to cribs. The average for the first half of 1957 of 8.7 mgd is an increase
of 2.4 mgd over the average for 1956 of 6.3 magd. Consequently, it is esti-
mated that the 200-East ground-vxter mound, at the point of reference, will
continue to rise during 1957 somewhat above the predicted altitude of 412 ft
above mean sea level (1). This will increase slightly the hydraulic gradients
from the mound and concurrently the ground-water velocities. Since December,
1956, the mound has risen 1.19 ft to an elevation of 412.14 ft.

Approximately 6 mgd of effluent is discharged to swamps and cribs at the
200-West Area. Whereas the underlying ground-water wound continues to fluctu-
ate, it appears that the mound is approaching hydraulic equilibrium. For
exazple, the water level beneath the northern part of area declined only
0.80 ft during the second quarter as compared to a 1.75 ft decline during
the first quarter, and tne peak of the mound beneath the southwestern part

- of the area continues to fluctuate between elevations 475 and 476 ft above
sea level. Consequently, no significant changes are expected in directions
or rate of ground-water movement through the remainder of 1957.

In order to further define the hydraulic characteristics of Hanford aquifers
(11), four additional pumping tests were conducted. The dravdown-recovery
data were interpreted graphically and the results are included in the follov-
ing table which summarizes the results of all tests completed to date:

Aquifer Well Transmissibility Permeability
Tested no. t) (gpd/ft 2)

(A) Ringold formation

Inver clay portion 699-40-33 1,600 10
Kidile conglomerate 199-K-10 34,000 400
Upper ailty portion 699-71-52 35,000 900

699-40-24 210,000 1,400

(B) Glacio-fluviatile
deposits 199-F7-1 59,000 3,9)0

699-62-43 380,000 12,700
699-65-50 480,000 13,700
699-55-50 3,000,000 66,700

Obviously the hydraulic characteristics both within a given aquifer and
between different aquifers differ widely, However, orders of magnitude
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are indicated which permit further correlations with other geologic and
hydrologic techniques to delineate areas of rapidly moving ground water.

ILveliug and taping of the wells in the BC crib and trench area show
that a small but definite mound with a maximum known elevation of 2 ft
underlies the area. If this is caused by the 1 million gallons per
month of scavenged wastes discharging to the trenches, it indicates that
the specific retention of the soil column is less than presently believed.

b
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V. WELL DRILLING SUMMRY

TABLE

WELL DRILLING S1JGARY

Second Quarter 1957

U. S. G. S.

Well

299-E13-19
299-E33-21
299-V15-5
199-D5-10
199-D5-1l
299-W19-1
299-E24-8
299-W22-19
299-W23-4
299-W22-20

Ft. Drilled

68
17

159
28
27

301
282
450
300
301

1,933

Hatch Drilling Co.

699-77-36 150
699-71-30 150
699-83-47 150
699-77-44 150
699-78-62 150
699-77-54 150
699-35-66 450
699-38-70 41

rb lf63

Drilling crews of the U. S. G. S.
project during the second quarter
under project number CG-648-1 and
Irradiation Processing Department

completed six vells of the CA-700 drilling
of 1957. One additional veil waa drilled
two shallow test holes were drilled for
ir. the 100-D area.

n
RUSKt 1lE
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Finished

4/2/57
4/4 '57
4/11/57
4/16/57
4/16/57
5/2/57
5/22/57
6/4/57
6/17/57
6/19/57

4/:2/57
4/15/57
4/23/57
5/3/57
5/16/57
5/24/57
6/12/57
6/13/57

Total Feet

363
282
599

28
27

301
282
450
300
301

2,933

150
150
150
150
150
150
45o
413

1,763

To Water?

Yes
flu

No

Yes
"t "

t ft

"t f

ft f

Yea

"ft

* ft

" '
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The Hatch Drilling Company has completed eight veLas on the Ca-70C Drilling
Project. The total footage arilled to date Is 2,400 feet. This representa
approximately one-half the contracted footage drilled in one-third of the
allotted time specified in the contract.
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